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Clinical Evaluation of Lung Scintigraphy with *“"Tc-Technegas
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The aim of this study is to evaluate the safety and clinical usefulness of the lung scintigraphy
using *"Tc-technegas produced by the evaporation of pertechnetate elution at 2500°C. Lung images
were recorded by the gammacamera-computer system after a few deep inspirations of ™ Tc-technegas.

One healthy volunteer and 32 patients including 10 with lung cancer, 8 with chronic obstructive
lung disease, 5 with pulmonary embolism, 2 with interstitial pneumonia, 2 with bronchiectasis and 12
with the other various disease were studied.

Delayed images were taken at more than 1 hour later in one healthy and 13 patients to investigate
the interval changes of the intrapulmonary distribution of %™Tc-technegas. Obvious difference of
radioactive distribution between early and delayed image were observed in only 2/14 cases.
Penetration index (P.1.) averaged 0.81 £ 0.11 for early images and 0.85 + 0.12 for delayed image. There
was no significant difference between P.I. for early and delayed images.

More than 97 MBq of *"Tc-macroagregated albumin (*"Tc-MAA) were required to obtain the
adequate perfusion images after the acquisition of lung images with about 37 MBq of #™Tc-technegas.

Bronchial deposits of “"Tc-technegas were shown in 12/33 cases and pathological defects in 26/32
patients (81.3%). Twenty three of 33 cases also had a perfusion scintigraphy with %" Tc¢-MAA.
Ventilation perfusion mismatches were presented in 5/5 patients with pulmonary embolism and 1/10
patients with lung cancer. The safety was confirmed in all cases and clinical usefulness in 30/32
patients (94%).

In conclusion, the safety and clinical usefulness of the lung scintigraphy with %™ Tc-technegas
were proven in this study.
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Fig. la Technegas generator. Patients inhaled ™
Te-technegas in argon from a technegas genera-
tor through a dispossable mouthpiece valve filter
assembly.

Fig. 1b A graphite crucible. A graphite crucible
was fitted between the electrodes and loaded with
0.Iml of *™Tc¢ pertechnetate. A large electric
current was used to rapidly heat the crucible to
2500°C.
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ROI B ROI D
ROI C
ROl A
Pl= Counts,”Pixel of ROl A or ROI C

Counts,/Pixel of ROl B or ROI D

Fig. 2 Penetration index. Penetration index (P.1.)
was defined as the ratio of counts/pixel in the
peripheral zone to those in the central zone.
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LCEAMS LB H Lk (Fig. 2). #1#i& &8
HEZO PLEIE L, paired t test T THBEY
Bt L,
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Fig. 3 Comparison of penetration index between
early and delayed image.

R

24hr

Fig. 4 Comparison of early and delayed images with *"Tc-technegas in a

healthy volunteer.
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¥MTe. 7 7 2 H AL By F757 4
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0 MBq 19 MBq 45 MBq 75 MBq
) = 7 g

97 MBq 117 MBq 131 MBq 150 MBq
3 10 11

171 MBq 181 MBq 196 MBq

Fig. 5 Combination of **"Tc-technegas ventilation scintigraphy and **"Tc-MAA
perfusion scintigraphy. Radioactivity described under each lung image showed

the injected dose of *"Tc-MAA.

SO F#HEIZ19108lcpm TH -7z, ZDOZ & X
b, REWIRT 7 & ARABHEERL#I3TMBq
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bronchial deposit (133%15, 1261cFEd 7z, 12
FIOEBIAFRZ, FEL0FIE 7 H(70%), &4
PAZEMEITFR A 8 flh 3 HI(38%), PfiZEeAE S iL i
TS HIvk 1 H1(20%), S[VESZHLERAE 2 FiR 1 41
(50%) TH-7e,

PRGNS, BHERE 1 615k < 3260426
fl (81.3%) @b hitz, 26610EEFIDAR
X, FRE10FF10% (100%), 18iPAZEMREE
8 fildk 6 #1(75%), RZEMEE L XffHEZE 5 fl+ 3
1 (60%), FIEMERMY% 2 F 2 61 (100%), =&
Sy PRERAE 2 B 2 B (100%), (L% 1 Gl 141
(100%), CfFZeEE 1B 1 61(100%), HEbRiE

(122)

B 1614 (100%) TH i,

WG 2 A= v F1X, HEERIE X XEE 5
i 55 (100%), FiifE1064 141 (10%) D&t
6 PlicBDd b i,

WnTe. 5 7 F HABRK v F27 7 7 14 BT
L7336, EEREIER RO 0L 146D
7o, B oW TRBHEH TELEEICHE
el EHEE R, ¥io, B owTiy, 32
BR300 (94%) 2>\ THZERAE S R
FHIEEI N, BAERSOWTIE, BHTHHA
(+++) 441, BAG+H176, =HR)
9%, &R () 24ITHY, °FH () L
E MRS NI D X326F3081 (94%) TH -
(Table 1),

4, FEMRER
TEGE 2 FIERT 5.
FEBI 1
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Table 1 Results of clinical evaluation
3 .. Ventilation/ ot , B
Case Age Sex Diagnosis Béggggiit"l Veg_tlf];':ttwn Pr;l:fusion Safety I‘;g;:;;; L{i:g:
mismatch
1 27 M Sleep Apnea — N = no problem + 4
2 49 F Pulmonary Embolism = N + no proklem + Ht
3 14 F Ch]%l?s?elgs? bstructive Pulmonary = S.D@ N.P® no prohblem + +
4 18 M Pulmonary Embolism — S.D. + no problem + HE
5 69 F Pulmonary Embolism + S.D. + no proklem + H-
6 29 M Bronchiectasis S NSDW N.P no problem + +
7 13 F Chﬁ;g&réi";:sg)bstructive Pulmonary + N.S.D. N.P no problem + +
B 8 M ShiwicOhsbniive Bilnoiny + N.SD. - no problem  + +
9 78 M Lung Cancer TNLSE;[;"' = no proklem + +
10 71 F Mediastinal Tumor = N.S.D. = no problem + +
11 63 F Interstitial Pneumonia = N.S.D. N.P. no proklem + +
12 73 M Interstitial Pneumonia — N.S.D. N.P. no problem + +
13 59 M Lung Cancer + EI%I]% + no problem + +
14 45 F Chronic Obstructive Pulmonary + N.SD. NP.  noproblem  + H
15 47 F Pulmonary Embolism — N + no problem + +
16 69 M Deep Vein Thrombosis - N — no problem + +
17 13 M Chronic Obstructive Pulmonary - N - no problem  + +
18 54 M Lung Cancer + N.S.D. N.P. no problem + 4
19 76 F Pulmonary Embolism — N.S.D. + no problem + e
20 6 F Chﬁ;?slgé:sgbstructive Pulmonary N _ no problem i ++
21 72 M Chﬁ'}?srgg:sgbstructive Pulmonary = N.S.D. = no problem + +
22 26 F Myocarditis Suspect — N.S.D. N.P. no problem = +
23 60 F Lung Cancer + N.S.D. = no problem + +
24 78 M Lung Cancer + N.S.D. — no problem + +
25 64 M Lung Cancer + MN.S.D. = no problem + 4=
26 72 M Lung Cancer - N.S.D. — no problem = 4
Chronic Obstructive Pulmonary - = .
27 7 F Disense N.S.D. no problem + ++
280 7 M Lung Cancer — N.S.D. = no problem + +
29 49 M Lung Cancer + N.S.D. — no problem + +-
30 49 F Lung Cancer + N.S.D. - no problem + H
31 58 M Heart Failure = N.S.D. = no problem + ++
32 12 F Bronchiectasis + N.5.D. N.P. no problem + +
33 37 M Healthy Volunteer — N = no problem N.CY N.C»

(1) N : mormal
a) N.P.: Perfusion scintigraphy was not performed. b)

T 5 THESSRILELE, ROMERIE, FH8
RI #IR&E¥ (Fig. 6a) T, HABBEIRE OH4
BB B AZEAR T, oS AAEEER O
BRSO MEIMTE Y ZE D, " Tc-MAA I
L BRI A £ — o T, HhEROETFTECHE
o M k8% Rtz (Fig. 6b), ™ Te-7 2 & #

SERE 2 4E12 5250

(2) S.D.: Segmental Defect (3) N.S.D.

L non-

N.C.:

(123)

Segmental Defect (4) T.L.D.: Total Lung Defect

not classified.

AW L BT A A — o T, HrhEECEE O RI
ERFETER LS, foEEIC X S b7 KIR
BREH LT, BENLBRKNE I A<y 50
FrRx %7 (Fig. 63).

fE I 2

453%, ik, WRE, *"Tc-7 7 x40 ARRS A
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A= b, EESEZIC hot spot ZRD 7=, Tl
B OIS — T H R IE KM IR
it (Fig. Ta), *"Te-F 7 = # A1 A —
TR E, BREECEREES E BB L, &
O, M"Kr ¥ A FFHBRAK X DR £ -
WG LicE A, Fig. Thicim+ 2 EffiE
ERUTE BRI SR T RIBBYE LT,
Z @ RI 5L, W EEE DD 5 Fo B S DM Te-
FIANADGHEROENCRELZEDTH-
fo, Bie, [EZHERAN e T » 2 BAK, B
HEENCCHFL RS T, ""Kr R C X Bl
BAAA—ORBELIE A, HFIETROE
i TEOBRIKIEBLAHEL TWBZ LIEREA
7-(Fig. 7). Bl &fET®Te-5 2 2 H AH|A 3
Ry % D BIEG 2 R L7 hd, #18{& & offlic RI
BFOBBILERERD b hied -t (Fig. 7d).
Tihebb, ®"Te-F 2 & AR|ARK, MERFEDH

NTe-7 7 F H AL LB v F7 774

BEOSKEZER O L D BSRER L
CERLIm b bbb, ¥ Te.7 72 2520
N A M EEZ o tc s LRI A
fo.

5 & &

oG MA > v -7 F 7 1 (LIHERIE O 2k
BEUOBRBRIFHOBRECEARA R ITEEE TH
DI KRB I TIR22MEER, 2000014 48 2 5 fE
Pl BELlc=7 4024 A2F 4 TFOEH
PEDIEEE S T B9,

PEk, BSHmE LB Xe A, UKy H A B D
Wik Te-= e Y ARHWBR TS, #Xe A A
EHBEAEEIING.28 LBV, REBEH 0%
SRR A CHI T, BXe AR v b
B—Ay AT A%BCT, F#ERERTREYTTS.
Z O, BEIEEE O L OHEBICRE X A,
BRMPE s A= FOHBRATDRBEND
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Fig. 6 A 18-year-old male with deep vein thrombosis and pulmonary embolism.
a: Radionuclide venography of the pelvis. Collateral flows associated with
obstructions of right femoral and external iliac vein were presented. b: Per-
fusion scintigraphy with **"Tc-MAA. c: Ventilation scintigraphy with ®m
Te-technegas. Typical ventilation perfusion mismatch was shown.

%, SWKr # R FHRb-EKr o = kL — # CBE
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8IMKr-GAS i -
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[ )

\

f e - 1
3 g &6

ANT POST

8IMKr-GAS
AFT. Bronchodilatator

POST

99MT-_GAS
3hr

ANT POST

Fig. 7 45-year-old female with bronchial asthma.

a: Early image with ®"Tc-technegas when she did not complained dyspnea. b :
Lung images with *™Kr gas when she complained dyspnea accidentally. c:
Lung images with ®"Kr gas after the administration of bronchodilatator. d:
Delayed image with **™Tc-technegas taken just after the acquisition of image
shown in Fig. 7c. All images shown above were taken in turn within 3 hours. In
spite of markedly changes for respiratory conditions, no essential difference of
intrapulmonary *™Tc-technegas distribution between early and delayed images
(Fig. 7a and Fig. 7d) was shown.

(126) BAERKSE #5058 2125
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LRSS SPECT &b ELTw5, JI|E©
B X FuE, RGBT e-5 7 % # ADH4Y
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YER T 5 O ICET HREIZ105 LA £ EL, B
SRECL TR TE S Z LAHER S I,
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KRR I A< v FOMEX Bz L L b, om
Te-7 7 a2 28I HE L Te-MAA I
IaMmfwErHATAZ ELHoTRETA S =
LR SR,

Burch®, Fawdry'V 6 &, FIZEREY WS & L,
OMTe. 7 7 2 HADBFA A — 2 L9 Tc.MAA
OMEA » - OHBARERTHLZ L vlRE
LTWw3, Lal, SEE -« VLI,
BMTe-7 7 F HARALE, *"Tc-MAADREE
WL, *"Tc-MAA OEFER/L EMICBK
LI E R e o T,

T RN ADIREG > vF 75740k BD
PERARE30.004Gy/37TMBq TH b, " Tc-MAA
LRERIFETHH EREIhTW51 F1, K4
DBF T 336, ERLEEBE 1AL,
REIBELRTHDH - LRI,
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ERk 24F12 325
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X B FBRI B O IRIOMR A 2 1T - 7.

@ *"Tc-7 7 & 7 ARl 54 D R & F 0° 1
FRERE] AR o0 B A {52 % LUEE U o SR, BH B vin R
B bRy, U 2 FIDRTH -7,
KRR LI L& ER < 27Rcou T, Bk &
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0.85+0.12TH Y, FEEXRDOhLd - 12,
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BRI T amH T o iR, 2" Te-7 7 %
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@ FHRTERDOHE 773 hot spot (L33
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@ FHXRBBREEES 1 2R < 32604
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F(XAMEERAE Y, RBEZE 5 G 5 61 (100%),
fiREL0G= 141 (10%) DF 6 fliciRd b,
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